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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: . . 

PROBLEM TO BE SOLVED: To make simply executable y-correction in 
response to an optional operation mode, by selecting and switching the 
reference voltage corresponding to the level of the input video signal - 
from reference voltages, and carrying out a specified y-correction to the 
input image signal for display. 

SOLUTION: Digitized image signals aligned temporally in series for 
picture elements are taken by registers of a register group A 23 as 
signals for picture elements and shifted to a register group B 24 via the — 
control of a shift register 22. The output signals of the registers of the 
register group B 24 are converted into analog signals of sizes 
corresponding to the luminance of individual picture elements. The D/A- 
converted analog signals are replaced with the corresponding y- 
corrected reference voltages by a selector group 26, and the reference 
voltages are source-applied to the liquid crystal elements of the picture 
elements of the display screen of an LCD panel 1. When the gate voltage 
of the liquid crystal elements is applied from a gate driver 3, the liquid 
crystal elements are displayed at the brightness corresponding to the 
voltages applied via the selector group 26. 
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A. Relevance of the above-identified Document 

This document has relevance to all the claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[CLAIMS] 

[Claim 1] 

A liquid crystal display apparatus, comprising a memory 
section for storing, in correspondence with each level of video 
signals, reference voltage data regarding gamma correction for each 
operation mode, and a D/A converter for converting, into a 
corresponding reference voltage, that reference voltage data of a 
designated mode, which is read out from the memory section, the 
liquid crystal display apparatus characterized by comprising: 

a reference voltage generating section for generating each 
reference voltage for gamma correction; and 

a selector for switching over to select, from among the 
reference voltages prepared for each level of image signals, the 
reference voltage that corresponds to a level of an input video signal, 



Tokukaihei 10-333648 
Page 2 



and supplying, instead of the input video signal, the thus selected 
reference voltage to a display section, 

wherein display is performed by performing a designated 
gamma correction of the input video signal. 

[Claim 5] 

The liquid crystal display apparatus as set forth in Claim 1 
or 3, wherein: > 

data regarding arbitrary gamma correction is written into a 
rewritable memory, instead of that data regarding the gamma 
correction, which is to be stored in the memory section; and 

the reference voltage is generated based on the data. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0007] 

[MEANS TO SOLVE THE PBOBLEMS] 

A liquid crystal display apparatus of the present invention, 
provided with a memory section for storing, in correspondence with 
each level of video signals, reference voltage data regarding gamma 
correction for each operation mode, and a D/A converter for 
converting, into a corresponding reference voltage, that reference 
voltage data of a designated mode, which is read out from the 
memory section, is so arranged to include: a reference voltage 
generating section for generating each reference voltage for gamma 
correction; and a selector for switching over to select, from among 
the reference voltages prepared for each level of image signals, the 
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reference voltage that corresponds to a level of an input video signal, 
and supplying, instead of the input video signal, the thus selected 
reference voltage to a display section, wherein display is performed 
by performing a designated gamma correction of the input video 
signal. 

[0011] 

...the liquid crystal display apparatus is so arranged that 
data regarding arbitrary gamma correction is written into a 
rewritable memory, instead of that data regarding the" gamma 
correction, which is to be stored in the memory section; and the 
reference voltage is generated based on the data. 
[EMBODIMENT] 

. [0014] x 

The analog voltage of the D/A converter and the reference 
voltage corresponding thereto have a relationship that is not linear 
in accordance with gamma correction coefficient. Specifically, 
depending on what will be displayed, the relationship shown in 
Figure 3 is set for a graphic mode, the relationship shown in Figure 
4 is^set for a natural picture mode, and the relationship shown in 
Figure 5 (numerically, which is the relationship shown in Figure 6) 
is set fro a TV picture mode. In those figures, the horizontal axis is 
input data, and the vertical axis is output voltages. The voltages 
correspond to the reference voltages (V1...V10...) supplied from the 
reference voltage source 5. Because of the above arrangement, in 
order to perform the display with the gamma correction that is 
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changed depending on the modes each time the display is 
performed, the reference voltage source 5 should be capable of 
generating, by a simple operation, the reference voltages required 
for each mode, in accordance with voltage values within a range of 
values that the analog signals may have. In the liquid crystal 
display measure of the present invention, the reference voltage 
source 5, capable of satisfying such requirement, for generating the 
reference voltages is arranged as follows. 

[0015] " 
Figure 2 is an explanatory view , for explaining the reference 
voltage source 5 in detail. In Figure 2, the reference numeral 51 is a 
mode selecting terminal, the reference numeral 52 is a 
mode-depending address converting circuit, the reference- numeraL 
53 is an address designating section, the reference numeral 54 is a 
memory (ROM) for storing voltage data (for example, voltage data of 
•mode a: set of voltage data, of Via,- V2a, .... VIOa...) of the reference 
voltages for each mode, the reference, numeral 55 is a group of 
rewritable memories provided for each reference voltage, a group of 
D/A. converters provided for each reference voltage, the reference 
numeral 57 is a reference voltage line for guiding out each reference 
, voltage to the group of selectors 26, the reference numeral 58 is a 
RAM rewriting circuit, and the reference numeral 59 is a rewriting 
control terminal. 
[0016] 

Next, operation is explained. When a mode designating 



Tokukaihei 10-333648 
Page 5 



signal is applied to the mode designating terminal 51, the mode 
designating signal is converted into an address signal by the 
mode-depending address converting section 52. The address signal 
is sent to the memory 54 via the address designating section 53. 
Thereby, the address of the voltage data of the reference voltage of 
the gamma correction for the designated mode is designated, the 
voltage data stored in the memory 54, and the voltage data is read 
out of the memory 54. The thus read-out voltage data of the 
reference voltage is temporally stored in the group of the readable 
memories 55. The voltage data is a set of data corresponding to each 
reference voltage stored in a form of digital data. The set of digital 
data, which correspond to the reference voltages VI, V2, ...V10... of 
the designated mode, is converted into the analog voltages by each 
D/A converter. The analog voltages are supplied to the group of 
selectors 26 via the reference voltage line 57. As described above, 
the arrangement in which the voltage data corresponding to the 
reference voltages for each mode is stored in the memory 54, makes 
it possible to designate and read out the voltage data, thereby 
generating the corresponding reference voltage. This attains screen 
display easily corrected by a desired gamma correction coefficient. 
[0018] i 
[EFFECTS OF THE INVENTION] 

The liquid crystal display apparatus of the present invention 
is arranged such that reference voltage data regarding gamma 
correction is stored in a memory, and the reference voltage data is 
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read out and converted into a voltage, and the voltage is used as a 
reference voltage. Thus, the liquid crystal display apparatus of the 
present invention has such an effect that gamma correction is easily 
performed in accordance with an arbitrary operation mode, by 
having, in advance in the memory, the reference, voltage data 
corresponding to the arbitrary operation mode. . 
[0019] : 

Moreover, it is also arranged such that rewritable memories 
are provided in addition the memory, so that the reference voltage is 
generated by using information stored in the memories. Thus, it is 
possible to perform the gamma correction in accordance with an 
arbitrary data, without being limited to the data stored in the 
memory. . '.. . 
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